Abstract Aim: Our review evaluated both the effects of single-occupancy patient rooms (SPRs) on patient outcomes for hospitalized adults and user opinion related to SPRs. Background: In 2006, a requirement for SPRs in hospitals was instituted in the United States. This systematic literature review evaluates research published since that time to evaluate the impact of SPRs. Methods: The review adheres to the Preferred Reporting Items for Systematic Reviews and Meta-Analyses statement. Databases searched included MEDLINE, CINAHL, and Scopus. Supplemental searches were performed. We included studies reporting patient outcomes or user opinion related to SPRs. Appraisal was conducted using a dual appraisal system of evidence levels and methodological quality. Results: Forty-three studies qualified for appraisal. Three were excluded due to methodological quality (no appraisal score). One study was appraised for three individual outcomes (i.e., falls, infections, and user opinion). Eleven studies with low methodological quality scores were not included in the narrative synthesis. Overall, 87% of studies reported advantages associated with SPRs (some a combination of advantages and disadvantages or a combination of advantages and neutral results). Outcomes with the best evidence of benefit include communication, infection control, noise reduction/perceived sleep quality, and preference/perception. Conclusion: SPRs seem to result in more advantages than disadvantages. However, healthcare is a complex adaptive system, and decisions for 100% SPRs should be reviewed alongside related issues, such as necessary workflow modifications, unit configuration and other room layout decisions, patient populations, staffing models, and inherent trade-offs (e.g., the advantages of privacy compared to disadvantage of isolation).
. According to the authors, SPRs improved patient care, reduced cross-infection, and enabled greater flexibility in operation but should be viewed "within the context of patient care issues, other environmental changes, and management policy changes in order to bring about desired and sustainable outcomes" (Chaudhury, et al., 2004, p. 2) . Van de Glind, de Roode, and Goossensen (2007) stated in another literature review that it was unclear to what extent policy decisions about SPRs were based on scientific evidence, and their review of 25 studies found SPRs had clearly significant effects on patient satisfaction, noise/sleep quality, and privacy, with mixed results for infection rates. Van de Glind et al. (2007) stated there were too few sound studies to thoroughly evaluate SPRs, calling for research to explore impacts on patients and staff.
In both Canada and the UK, the debate has continued with commentaries citing differences of cultural and financial structures as compared to other countries using SPRs (Lambert, 2014; Maben, 2009; Scott, Stevenson, & Chua, 2012) . Published expert opinions have argued the case for and against private rooms (Brouqui, 2016; Detsky & Etchells, 2008; Stall, 2012a Stall, , 2012b Stall, , 2012c , called for a flexible mix of room types for varied preferences and clinical goals (Trant, 2010) , proclaimed that patients "dread" SPRs (Obbard, 2008) , underscored the trade-offs of patient satisfaction with staff challenges (Moore, 2011; Stephenson, 2015) , or presented political debate (Mooney, 2008) or "head to head" discussion (Bernhardt & Cumming, 2013; Berry, 2013; Isles, Flynn, & Isles, 2009; Pennington & Isles, 2013) . Combinations of benefits (e.g., privacy), disadvantages (e.g., isolation), and inconclusive or conflicting results (e.g., infections) have also been highlighted (Maben, 2009) . Some authors cited possible differences between patient acuity levels as well as speculative perceptions not reflective of patients in or recently discharged from a hospital (Lu, Cai, & Bosch, 2016; Maben, 2009) .
The aim of this review was to evaluate the effects of SPRs on a variety of outcomes for both patients and staff based on studies published since 2006 through the following objectives: outcome categories influenced by SPRs; outcome results for hospitalized adults in SPRs as compared to multiple patient accommodations (MPAs); patient, family, and staff preferences and perceptions of SPRs as compared to MPAs; and any influence of country of origin in SPR outcomes.
The aim of this review was to evaluate the effects of SPRs on a variety of outcomes for both patients and staff based on studies published since 2006 . . .
Method
This systematic review adheres to the Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) statement (Liberati et al., 2009 , see Online Supplement 1). The protocol was registered (PROSPERO, 2017, registration #42017070131) . A systematic search was conducted in MEDLINE, CINAHL, and SCOPUS in November/December 2016 and refreshed in June 2017. Bibliographies were scanned for additional references, and a supplemental search was conducted in Google Scholar. A Boolean search strategy was used (Online Supplement 2). Papers eligible for inclusion were English language, published from 2006 to June 2017, following the criteria in Table 1 . Peer-reviewed journals, conference proceedings, and research reports were eligible for inclusion, but trade magazines were excluded. Titles and abstracts were screened independently by two members of our review team to identify whether inclusion criteria might be met.
The full text was retrieved and independently assessed for eligibility by the same two reviewers. Disagreement about eligibility was resolved through discussion with a third reviewer. Two members of our review team used a standardized form to extract data (Online Supplement 3), and two independently appraised all papers (Online Supplement 4) using a dual appraisal system (Taylor & Hignett, 2014) of both evidence level (Marquardt & Motzek, 2013; Stichler, 2010 ) and methodological quality: 1-low, 2-mediumlow, 3-medium-high, and 4-high (Pluye, Hong, & Vedel, 2016) .
The broad range of outcomes and a heterogeneity of measures suggested a narrative format was most suited for the review. Qualitative data were synthesized by outcome themes for broad categories of study. Findings were categorized by the presence of advantages, disadvantages, and mixed or inconclusive/neutral results of SPRs and MPAs. User opinions were explored relative to the point of view and stated perceptions or preferences. While heterogeneity of measures precluded evaluation of risk of bias across studies using quantitative methods, the review evaluated elimination of the lowest appraised studies based on findings.
Results
The search strategy yielded 864 articles after excluding duplicates. After title and abstract, and full-text screening, 43 studies were appraised. Three studies were excluded from the review due to methodological quality (no appraisal score). Forty articles were included as outlined by the PRISMA flow (Figure 1 ), although one study was appraised for three individual outcomes (i.e., falls, infections, and user opinion). One study found in the refreshed search was not included, as it duplicated findings from a previously included study.
Study characteristics are presented in Figure 2 and Online Supplement 3. Study types were broadly classified for appraisal (Pluye, Gagnon, Griffiths, & Johnson-Lafleur, 2009; Pluye et al., 2016) . Most studies (23) were classified as quantitative nonrandomized. Studies associated with the influence of SPRs represented seven broad outcomes (communication, falls, ICU delirium, infection, restraint use, noise/sleep quality, and user opinions, which were additionally categorized as preferences or perceptions of multiple end users, patients, or staff). The most common topics were user opinion and infection control. Studies most often occurred in multiple unit/ward types within hospitals (34%), with a nearly equal number specific to medical/surgical (20%) or ICU settings (19%). This range of settings inherently produces a range of patient and staff demographics that influences both the outcomes studied and results. Nearly half of the studies were published between 2013 and 2015 and 22% in 2015. Studies associated with the influence of SPRs represented seven broad outcomes (communication, falls, ICU delirium, infection, restraint use, noise/sleep quality, and user opinions, which were additionally categorized as preferences or perceptions of multiple end users, patients, or staff).
With one exception of a randomized control trial (RCT), all of the studies were deemed ; retrospective studies about specific infection outbreaks using isolation as part of a multifactorial approach; supply and demand analysis resulting in assignment choices for SPRs; literature reviews "Level 3" observational studies. A Level 3 of evidence includes "descriptive correlational studies, qualitative studies, integrative or systematic reviews of correlational or qualitative studies, or RCT or quasi-experimental studies with inconsistent results compared to other, similar studies" (Stichler, 2010, p. 7) . As adapted by Marquardt and Motzek (2013) , this also includes observational studies where the intervention/exposure is defined/assessed but not assigned by researchers (Pluye et al., 2016) . There was a range of appraised methodological quality (Pluye et al., 2009 (Pluye et al., , 2016 with varied scores in most outcome categories. A single RCT was appraised as medium-low quality. While 40 studies were appraised with data extraction completed, 11 studies appraised at the lowest score (1) were not included in the narrative synthesis ( Figure 2 ). This decision was to preclude possible misinterpretations of results associated with significant methodological flaws. These studies more often suggested advantages of SPRs, and data extraction can be found in Online Supplement 3. While perceptions in user opinion studies are captured separately, where possible, they are reported with a related outcome category (e.g., communication).
Communication
A study of communication type and duration (medium-low appraisal) suggested better communication types in SPRs in a urology unit in the Netherlands, but data reflected rounds of only one physician (van de Glind, van Dulmen, & Goossensen, 2008) . For user opinions, a study in a UK inpatient hospice unit (medium-high quality) reported that patients expressed the benefit of privacy for medical conversations in SPRs (C. Williams & Gardiner, 2015) . Aligned with patient views of communication in the study, two studies (medium-high and high appraisal) reported staff perceived MPAs made it more difficult for serious conversations and that SPRs made clinical conversations, procedures, or exams easier (Persson & Määttä, 2012; C. Williams & Gardiner, 2015) . Additionally, studies spanning the range of appraisal found staff perceived SPRs provided better confidentiality (Ferri, Zygun, Harrison, & Stelfox, 2015; Gardiner, Brereton, Gott, Ingleton, & Barnes, 2011; Maben et al., 2015) allowing for care without roommate interruptions (Maben et al., 2015; Persson, Anderberg, & Kristensson Ekwall, 2015) . Evidence of moderate quality suggests a benefit of SPRs for communication.
Falls
One study (medium-low appraisal) reported equivocal results for patient falls in the UK based on incident reporting in multiple units at individual sites (Maben et al., 2015) . The study authors noted the increase in falls might not be associated with room type due to case mix differences, possible association with new environment work patterns, an overall increase in fall rate within the National Health Service trust, and the increased risk of falls due to comorbidities and age (which was highly correlated with fall rate). The evidence to support SPRs in reducing fall risk is inconclusive due to the many limitations outlined by the authors.
ICU Delirium
Two studies reported outcomes related to ICU delirium (Caruso, Guardian, Tiengo, Dos Santos, & Junior, 2014; Zaal et al., 2013) . A study of medium-high appraisal found a higher incidence of delirium in MPAs in the Netherlands as compared to SPRs, but the difference did not result in a statistically different odds ratio (Zaal et al., 2013) . A second study (high appraisal) in Brazil found the lower prevalence of delirium to be statistically significant for patients admitted to SPRs and a higher risk factor associated with admission to an MPA (Caruso et al., 2014) . Higher quality evidence is mixed relative to ICU delirium risk associated with room occupancy.
Infection Control
Thirteen infection control-related studies in multiple settings evaluated the outcomes for different but specific infection types, most often Clostridium difficile (CDI), Vancomycin-resistant enterococci (VRE), and/or methicillin-resistant Staphylococcus aureus (MRSA). Of studies synthesized in the results, five appraised with highest score suggested improved outcomes for MRSA, VRE, and CDI (Bracco, Dubois, Bouali, & Eggimann, 2007; Dulny, Zalewska, & Mlynarczyk, 2013; Hamel, Zoutman, & O'Callaghan, 2010; Simor et al., 2013; Teltsch et al., 2011) . Six studies reported SPR advantages (Bracco et al., 2007; Hamel et al., 2010; MacKenzie et al., 2007; Munier-Marion et al., 2016; Simor et al., 2013; YoonChang et al., 2007) , three studies indicated a mix of advantages and neutral results (Bloemendaal et al., 2009; Cheng et al., 2010; Teltsch et al., 2011) , and four studies reported no difference or neutral outcomes (Dulny et al., 2013; Ellison et al., 2014; Maben et al., 2015; Vokurka et al., 2014) . The evidence is moderately high to support SPRs as an intervention for infection control.
Restraint Use
A study conducted in multiple hospitals in surgical units and ICUs (medium-high appraisal) evaluated restraint use (e.g., bedrails), finding that among other factors, MPAs were inversely associated with restraints, possibly associated with patient medical conditions in SPRs or roommate assistance in controlling behavior in MPAs (Krüger, Mayer, Haastert, & Meyer, 2013) . It is difficult to draw conclusions about this topic due to the singular nature of the study.
Noise/Sleep Quality
Only one study (medium-low appraisal) evaluated sleep quality associated objective noise levels in SPR and MPA conditions in a medical unit in South Korea. Sleep disturbance was significantly associated with mean (not max) noise levels but not associated with occupancy type (Park et al., 2014) . For user opinions, five studies spanning the appraisal range reported on negative patient perceptions of sleep quality and noise in MPAs (Persson & Määttä, 2012; C. Williams & Gardiner, 2015) , while SPRs offered peace and quiet essential for rest/sleep (Maben et al., 2015; Persson et al., 2015; A. M. Williams, Dawson, & Kristjanson, 2008) . Three studies spanning the appraisal range also reported staff perceptions that SPRs were more quiet (Bloomer, Endacott, O'Connor, & Cross, 2013; Gardiner et al., 2011; Maben et al., 2015) with the potential for improved sleep (Maben et al., 2015) . Families/ carers felt noise and disturbances from MPAs was a disadvantage and could result in less rest (C. Williams & Gardiner, 2015) . A moderate level of evidence is suggestive that SPRs reduce noise and benefit perceived sleep quality, although objective measures of sleep quality are lacking.
Preference and Perception
More than a dozen studies evaluated end-user opinions of preference and perception with four studies appraised at the highest level. Most user opinion studies synthesized in the analysis were qualitative, spanning a full range of appraisal scores. Multiple countries and unit types were represented in this outcome category (Figure 2) . One third was conducted in the UK and many were conducted in higher patient acuity units (e.g., palliative, oncology, and ICU). Each study reported findings in multiple different theme categories.
Overall, preference for SPRs and MPAs is mixed across user types, although the evidence is limited and may be confounded by patient acuity and/or cultural context. (Three of the four studies included in the narrative for preference were conducted in the UK.) Two studies (medium-high and medium-low appraisal) found high-acuity patient units (hospice and oncology) in the UK stated a preference for SPRs when feeling less well and MPAs when feeling better (Rowlands, 2008; C. Williams & Gardiner, 2015) . In a study of medium-low appraisal, Maben et al. (2015) reported that in other UK unit types (acute admissions, elder persons, surgical, and maternity), 21 of the 32 patients preferred SPRs and 7 of the 32 preferred MPAs (six of the seven were male). Four of the 32 patients were ambivalent (acknowledging the advantages outweighed disadvantages but citing a feeling of isolation as a negative experience), and while most maternity patients preferred SPRs, 2 of the 8 were ambivalent (Maben et al., 2015) . Authors of one study reported many carers expressed a preference for their partner or relative to be in a shared room with the benefit of camaraderie for all, but others felt privacy was important (C. Williams & Gardiner, 2015) . For staff preference, Maben et al. (2015) found fewer than 18% of staff indicated a preference for 100% single rooms with the most common preference a combination of 50% SPRs and 50% MPAs. After experiencing all single-bed rooms, fewer staff (n ¼ 20, before vs. n ¼ 12, after) reported a preference for more beds in bays (Maben et al., 2015) . In another study (high appraisal), clinicians in an Australian medical unit with high rates of mortality favored SPRs for increased privacy/quietness (Bloomer et al., 2013) . Table 2 summarizes a subset analysis of positive, negative, and mixed perceptions surrounding SPRs or MPAs for all end users (patients, staff, and/ or relatives/carers). Family perceptions were reported less often, and in some case, sample sizes were as few as three. Overall, the views of advantages and disadvantages of SPRs and MPAs are mixed in nearly all themes of perceptions. However, there are generally more positive perceptions of SPRs than all other perceptions (e.g., mixed perceptions in SPRs and mixed perceptions in MPAs) when viewed by individual user group as well as when considered as a whole. However, these simplified results should be treated with caution with respect to differences in the patient population/unit type as well as the study focus (see Online Supplement 5 for detail). In some instances, advantages or disadvantages from a single study are inconclusive as the presence of a single negative comment could be seen as meaningful by mention or less meaningful as the perception was not universal.
Overall, the views of advantages and disadvantages of SPRs and MPAs are mixed in nearly all themes of perceptions.
However, there are generally more positive perceptions of SPRs than all other perceptions (e.g., mixed perceptions in SPRs and mixed perceptions in MPAs) when viewed by individual user group as well as when considered as a whole.
In summary, this review includes studies from multiple countries, settings, and outcomes 
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þ ( ( Figure 3) . Overall, 87% of the studies in the narrative synthesis reported advantages associated with SPRs. Of these, 27% reported a combination of advantages and disadvantages while 22% reported a combination of advantages and neutral results. Approximately one third of the studies reported disadvantages with only 5% reporting disadvantages alone. Only 8% of studies found no difference between SPRs and MPAs. With respect to settings, half of the included studies were conducted in multiple hospitals, hospital-wide, in multiple units of a hospital, or in specialty units where acuity levels may vary widely. An equal number of studies (approximately 20% each) were conducted in medical and/or surgical units and ICUs. As shown in Figure 2 , infection control as an outcome was more prevalent in ICUs (with a mix of advantages and neutral results). User opinion studies were more prevalent in medical and/or surgical units (with a mix of advantages and disadvantages as outlined above). For these broad results, studies spanned a range of appraisal scores. Nearly half of the studies were evaluated in the top bracket of appraisal (3-4). When considering better quality studies, 76% reported advantages. Of these, 24% reported advantages and neutral results and 33% reported both advantages and disadvantages. Overall, 87% of the studies in the narrative synthesis reported advantages associated with SPRs. Of these, 27% reported a combination of advantages and disadvantages while 22% reported a combination of advantages and neutral results.
A risk of bias across studies may exist with respect to the country of study. The U.S.-based studies trended to positive results (advantages), and the UK results trended to the negative (disadvantages or a combination of findings that included disadvantages). It is unclear whether this is reporting bias, a cultural difference (e.g., societal norms, payment/funding structure), or some other unknown factor (e.g., staffing). All of the U.S.-based studies included in the review were in the lower bracket of appraisal scores (1-2). All but one was a user opinion study. In UK-based studies, there was a similar predominance of user-opinion studies with a wider range of appraisal score (1-3) and more topics of study.
The decision to exclude studies of the lowest appraisal in the narrative synthesis followed a form of sensitivity analysis to consider bias. When the low-scoring studies were removed, the overall findings were largely unaffected with the balance of studies providing a range of both methodological quality and results. The primary area of difference was preference. Following exclusion of the lowest appraised studies, preferences were minimally reported and were inconclusive as compared to a stated preference for SPRs with the lowest scored studies.
Discussion
This systematic review considered the evidence published since 2006 following the decision to require SPRs in U.S. hospitals. This decision was influenced, in part, by an extensive literature review and study (Chaudhury et al., 2004) . Another literature review was published in the year following the U.S. requirement (van de Glind, de Roode, & Goossensen, 2007) . Both reviews included a wide range of evidence sources, including expert opinion, but were lacking a critical appraisal. Many outcomes in the current review were addressed in earlier reviews.
Both earlier reviews included studies on infection prevention. Chaudhury, Mahmood, and Valente (2004) suggested evidence to support the use of SPRs although the interpretation was cautious due to the nature of retrospective studies of outbreaks that may not be generalizable to other settings. Van de Glind et al. (2007) found the evidence to be inconclusive based on one study and two reviews. In this review, with multiple high quality of studies on infection control, positive results in most of the reviewed studies, multiple settings, and countries (many in Canada), the evidence suggests the benefit of SPRs for infection control in conjunction with other infection control practices (e.g., cleaning). However, it should be noted that some high-quality studies found a combination of positive results for some infections and inconclusive results for others or inconclusive results overall. Chaudhury et al. (2004) reported on falls finding the evidence might support MPAs for frail or cognitively impaired patients, while SPRs might be more advantageous where family members could be present for assistance. In the current review, evidence is lacking to support an occupancy type to mitigate the risk for falls.
Both prior reviews also reported on studies investigating privacy and dignity. Each found evidence to support the use of SPRs for privacy (including in an emergency department and neonatal intensive care unit environment), but the evidence of isolation or loneliness was limited or lacking. The current review recognizes the trade-off that inherently exists between the two concepts of privacy and isolation, as well as companionship, as most often expressed through enduser opinions. Other issues such as communication with clinicians were previously found to be inconclusive (Chaudhury et al., 2004) . While only one study in the current synthesis investigated communication directly, the results suggested improved communication and confidentiality with use of SPRs.
Patient satisfaction was reported as improved in SPRs in the prior reviews, but evidence for preference was considered to be inconclusive (Chaudhury et al., 2004) . The current synthesis reports mixed preferences for SPRs and MPAs with some staff desiring a mix of room types. However, the use of a mix of room types (i.e., both SPR and MPA) raises issues about roomassignment decisions, a complex decisionmaking process, specifically excluded from the review scope.
The current review evaluated user opinions across a range of perceptions (sleep quality/ noise, control, etc.) with findings often supportive of SPRs. However, a mix of opinion may reflect inherent trade-offs that are not easily resolved (e.g., privacy vs. companionship and physical proximity for observation related to falls vs. physical separation for infection control) and are sometimes influenced by intrinsic conditions (e.g., medical condition and age). A single study evaluating perceptions of seclusion associated with room occupancy highlighted an ongoing dilemma about room occupancy in behavioral health. Bayramzadeh (2016) found suicide occurred most often (90% of the time) in "Level 4" spaces (Hunt & Sine, 2017) . Level 4 is defined as patient rooms and patient bathrooms, where patients are alone or under minimal supervision. The current review does not suggest SPRs in secured behavioral health/psychiatric settings.
The results of the user opinion studies included in the review also suggest that outcomes may be influenced by culture, bias in reporting results, or both, as the political and societal aspects of how healthcare is delivered and paid for likely influence perceptions and how they are reported. For example, the summarized results indicate the prevalence of positive and mixed opinions of room occupancy is found across countries and among user types (multiple users, staff, and patients), but the mixed perceptions of SPRs are consistent in UK studies (five of five studies). This is not the case in other countries where, for example, two of the four US-based studies reported mixed perceptions while two of the four reported solely positive perceptions and two studies in the Netherlands reported positive perceptions.
The results of the user opinion studies included in the review also suggest that outcomes may be influenced by culture, bias in reporting results, or both, as the political and societal aspects of how healthcare is delivered and paid for likely influence perceptions and how they are reported.
Outcomes of the current review not addressed in the prior reviews include ICU delirium, restraint use, and objective evaluation of sleep quality. Smaller numbers of studies in these areas suggest viewing the results cautiously as study conditions may not be generalizable.
In the report by Chaudhury et al. (2004) , an analysis was conducted relative to first and operating costs. With SPRs, first costs were evaluated to be higher, while operating costs were evaluated to be lower (increased occupancy rates, reduced length of stay, and improved safety outcomes). Recent studies that are hypothetical in nature have suggested a beneficial business case for SPRs (Boardman & Forbes, 2011; Stall, 2012c) . Only one study included in the current review addressed the business case, and after analysis of real and estimated costs, Maben et al. (2015) found construction costs were not higher for SPRs and that increased facility-based life-cycle costs (e.g., maintenance) would be overshadowed by life-cycle costs associated with medical care. Avoidable costs (falls, medication errors, and healthcare-associated infections) were not evaluated due to insufficient data.
. . . after analysis of real and estimated costs, Maben et al. (2015) found construction costs were not higher for SPRs and that increased facility-based life-cycle costs (e.g., maintenance) would be overshadowed by life-cycle costs associated with medical care.
In addition to needed improvements in the quality of research conducted for SPRs, there are notable research gaps. Several studies found during the search reported on air quality and contamination of the environment, but the study designs were either hypothetical in nature (and therefore excluded) or did not report the relationship to any patient outcomes (e.g., infection rates). As stated earlier, the studies reporting outcomes for falls were lacking, highlighting the need for more comprehensive research on the system interactions that result in falls including the influence of room occupancy. With respect to noise and sleep quality, numerous studies reported objective noise levels in varied patient room occupancy environments but were excluded as they did not include patient outcomes (e.g., sleep and stress).
This systematic review has limitations. The topic is comprised of many domains, requiring a broad range of search terms and a resulting heterogeneity of studies. Further, even within topics (e.g., infection), the heterogeneity of study designs and measured outcomes necessitated a narrative summary. Further, the prevalence of numerous occupancies for MPAs (2-18 beds) creates a varied multioccupancy comparison of MPA settings to SPR settings. Additionally, occupancy is only one aspect of room design, and rooms are a repetitive element of unit layout; therefore, other design decisions (e.g., room or unit configurations and shared bathrooms) may confound the results. As few studies included comprehensive depictions of the environment, other design conditions are unknown. The influence of system interactions is equally important, as discussed throughout an extensive report included in the review (Maben et al., 2015) , but these system conditions often go unreported. Finally, no contact with study authors was attempted.
Conclusions
The design of healthcare environments is part of a larger system with complex interactions between organizational policies, procedures, models of care, and the capabilities and limits of those occupying the environment. The best current evidence for SPRs reflects some form of advantage (87%). Where perceived disadvantages exist (e.g., user perception of isolation), there is no evidence of contribution to patient harm (e.g., adverse events and errors). Still, there is a continued need for more rigorous research on the topic. Finally, the decision for 100% SPRs should be reviewed alongside necessary modifications and adjustments to workflows and consideration of specific patient populations. SPR outcomes also need to be considered in the context of unit configuration (e.g., charting, work areas, and supplies) and other room layout decisions (e.g., toilet location and hand hygiene availability) as well as inherent trade-offs (e.g., privacy advantages and isolation disadvantages).
SPR outcomes also need to be considered in the context of unit configuration (e.g., charting, work areas, and supplies) and other room layout decisions (e.g., toilet location and hand hygiene availability) as well as inherent trade-offs (e.g., privacy advantages and isolation disadvantages).
Implications for Practice
The outcomes associated with SPRs are not always dichotomous (either solely positive results suggesting benefits or solely negative results suggesting disadvantages). Overall, 87% of the studies in the narrative synthesis reported advantages associated with SPRs, but 27% of these reported a combination of advantages and disadvantages while 22% reported a combination of advantages and neutral results. While the review of the evidence suggests more advantages than not of SPRs, the issue is complex and should not be viewed in isolation. There must be consideration of organizational policies, procedures, and models of care; the capabilities and limitations of the people using the facility; and the physical environment. The use of 100% SPRs should be reviewed alongside necessary modifications and adjustments to workflows and consideration of specific patient populations. SPR-associated outcomes need to be considered in the context of unit configuration (e.g., charting, work areas, and supplies) and other room layout decisions (e.g., toilet location and hand hygiene availability) as well as inherent trade-offs (e.g., privacy advantages and isolation disadvantages).
Authors' Note
FGI had no role in the study design; collection, analysis, and interpretation of data; or writing of the report, or the decision to submit the report for publication. No advance copy was provided to FGI prior to submission.
Declaration of Conflicting Interests
The author(s) declared the following potential conflicts of interest with respect to the research, authorship, and/or publication of this article: ET is a member of the Health Guidelines Revisions Committee, the volunteer body that considers Guidelines updates on a 4-year basis. ET did not participate in the initial selection of papers included in the review unless there was disagreement between the other authors.
Funding
The author(s) disclosed receipt of the following financial support for the research, authorship, and/or publication of this article: This work was supported by the Facility Guidelines Institute (FGI) via a contract to The Center for Health Design.
ORCID iD
Ellen Taylor, PhD, AIA, MBA, EDAC http:// orcid.org/0000-0002-8799-855X
Supplemental Material
Supplementary material for this article is available online.
